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MATERIALS AND METHODS
The endoscopic system used in our clinic consists of an 11-cm-long straight forward 0, and 300 and 700 angled telescopes with a diameter of 1.9 mm, a sheath with obturator for examination and irrigation, and a grasping and biopsy forceps (Karl Storz GmbH & Co., Tuttlingen, Germany). By attaching an infusion bottle containing fluid at 37°C to the irrigation system, irrigation of the operating field at a constant pressure can be achieved. A suction device can be attached to the outlet valve for evacuation of liquids. A three-way stop-cock on the outlet valve allows the simultaneous use of both irrigation and drainage functions.
The system is attached to an endovision camera system (Endovision telecam, Karl Storz GmbH & Co., Tuttlingen, Germany) and interfaced with a color TV monitor, a video recorder, and a video printer. Therefore, all operations are performed under video-assisted visualization of the operating field; video records and color prints of desired surgical procedures and anatomic structure can be obtained.
We first attempted endoscopic vestibular nerve section through a burr hole in two cadavers. Technical difficulties we encountered in cerebellar retraction, and opening of the arachnoid cisterns discouraged us to try this route in patients. We then performed two more cadaver studies using a classic mastoidectomy. Operative exposure and view were excellent. Following these studies we achieved the video endoscopy-assisted vestibular neurectomy in two patients with Meniere's disease. All procedures were carried out in supine position, with the head turned and flexed away from the side of the surgery. We used retrolabyrinthine exposure both for cadavers and patients. A classic horseshoe-shaped retroauricular incision located at the retroauricular crease was made. With drilling and suction-irrigation, a complete mastoidectomy was performed to expose the entire sigmoid sinus. The endolymphatic sac was widely exposed and the posterior semicircular canal identified. The dura was opened anteriorly to the sigmoid sinus, and the incision was extended down between the sigmoid sinus and the endolymphatic sac to the jugular bulb. The dural flap was retracted forward. In patients, infusion of mannitol 1 gm/kg during the mastoidectomy and opening of the cerebellopontine cistern after the dural incision provided spontaneous collapse of the cerebellar hemisphere and obviated the cerebellar retraction.
Excellent view of the neuroanatomy in the internal acoustic canal (IAC) was obtained (Fig. 1) . The endo-VIDEO ENDOSCOPY-ASSISTED VESTIBULAR NEURECTOMY-OZLUOGLU, AKBASAK scopes also provided video-assisted visualization of the labyrinthine artery (Fig. 2) and cranial nerves IX, X, XI as they passed into the jugular foramen (Fig. 3) .
The endoscope allowed for detailed visualization of the cleavage between the cochlear and vestibular nerves, which is crucial in this operation, as well as of the lateral aspect of the IAC (Fig. 4) . These two nerves were easily separated through this cleavage with the aid of a microdissector. The vestibular nerve was then sharply sectioned (Figs. 4, 5) . No complications occurred during these procedures.
DISCUSSION
In the 1960s and 1970s, the middle fossa approach was used for the vestibular nerve section (VNS). Although results were good, the procedure was difficult, anatomic landmarks were hard to identify, and complications such as facial nerve weakness or deafness were frequent. Today, due to the technical difficulties, this approach is not widely used for VNS. demanding. An additional concern re: the retrosigmoid-IAC approach is an increased incidence of postoperative headache. Although it resolves spontaneously, the symptoms may persist for 2 to 5 years.
Further evolution of the VNS was reported by In the present study, the authors attempted to determine the benefits of endoscopes in retrolabyrinthine approach for vestibular neurectomy. The endoscopes allowed better visualization of the cleavage plane between the cochlear and vestibular nerves in the IAC. In addition, endoscopic examination of the IAC provided an excellent appreciation of the relation between the seventh and eighth nerve. An endoscopic vestibular neurectomy through a small buff hole without a mastoidectomy is ideal; but opening of the pontocerebellar cistern and cerebellar retraction through a buff hole pose the potential complications of tissue damage and bleeding. Furthermore, although endoscopes were considerably miniaturized in the past decade, cuffently available instruments are not designed for such a procedure.
CONCLUSION
In conclusion, endoscopes can be used as an adjunct to standard retrolabyrinthine approach for vestibular neurectomy, which is one of the most preferable routes. Endoscopes provide excellent view of the cleavage plane between the cochlear and vestibular nerve, as well as an appreciation of the relation between the eighth and seventh nerve. We believe that refinement of endoscopes and introduction of new equipment would enable this operation to be performed through a single buff hole.
